of Fossil Organic Remains in the Museum of the Royal College of Surgeons, ' vol. i " Mammalia and Birds," 4to, 1845, p. 235.. It is unlikely-seeing the avidity with which the Indians of the Pampas have seized and subjugated the stray descendants of the European horses introduced by the Disco verers and 4 Conquistadors ' of South America, and the able use those nomad natives make of the multitudinous progeny of the Spanish war-horses at the present day__that any such tameable Equine should have been killed off or extirpated by the ancestors of the South-American aborigines. The circumstances of the discovery and the fact of the extinction in South America of a species of Horse would point to some other cause than that of the hostility of man to so useful an animal; and we might then in like manner give the benefit of such doubt as to extinction by human means to the contemporaries of the Eguus c u r v i d e n s , viz.
M e g a t h e r i u m, I am now able to adduce other evidences confirmatory of the distinctive characters of
Eguus curvidens from all known Equines, recent and fossil, of the Old World of geo graphers, and at the same time to extend the geographical distribution, in the New "World, of this or a nearly allied species to Brazil and to Central America, in a direction toward the locality where L e id y has indicated its remains*.
W ith regard to fossil evidences of the Horse-kind in Brazil, we are mainly indebted to the persevering researches of that excellent naturalist, Dr. P. W . L u n d , who devoted the last few years of his life, spent on account of failing health in Brazil, to a most valuable and instructive investigation of the limestone caverns in the interior Highlands of that country. In a letter dated " Lagoa Santa, 4th October, 1841," Dr. L u n d commu nicated to the Royal Academy of Sciences, Copenhagen, a continuation of his Account of the Limestone Caves in the Interior of the Highlands of Brazil, in which, among the contents of the Cave B, Lapa do Bahu, appears " No. 16, (IV.) vol. xi. (1845) p. 76*f*. No other notice of the Equine fossils or of the character of the extinct species appears in this communication. In a subsequent letter, dated " Lagoa Santa, 22nd November, 1844," Dr. L u n d gave results of later researches in those caves, which were published with plates in (IV.) 1846, vol. xii. p. 59 . In this letter the genus Scelidotherium is cited, and in the 6 Summary of the fossils from cursory inspection' (p. 86) there appears " No. 17, E gm s aff. caballo."
Of this he proceeds to say that " the greater part of the skeleton of a young indi-vidual was obtained from one of the caves, which proved to be identical with that pre viously found, in the Sumidouro cave, associated with human bones" (p. 89). And we are enabled to judge of an instructive character of this Equine by the figure of the grinding-surface of the fourth molar, right side, upper jaw (" Fjerde Kindtand i hoire Oberkjaeve," p. 93, (IV.) tab. xlix. fig. 2 ). This figure, to which I have added the symbols of characteristic parts of the grindingsurface used in my preceding memoir, is reproduced in fig. 12 , Plate L X II., for the purpose of comparison with the type specimen of , fig. 2 , Plate LX I. Of the difference of L u n d 's Equus aff. cdballo from his Equus and Equus principalis, the figures of the grinding-surface of the molars given in his tab. xlix. figs. 1 & 3 (figs. 9 & 10, Plate L X II.) leave no doubt. These specimens, Dr. L u n d says, were extracted " from very old breccia" *. W ithout entering into any descriptive detail or comparison of them (which, indeed, would have been barely if at all available in the absence of the requisite descriptions and figures of the teeth of known species of Equus), he remarks, th a tf " Equus neogceus is more remote in the formation of the teeth from the common form of Horse than K a u p 's Hippotherium; and since that animal already shows such essential deviations from the single-hoofed form in the structure of the feet, it is to be presumed that Equus neogceus, when it is better known, will present still more considerable deviations. This is even more the case with Equus principalis, which, to judge from its deviating form of tooth, may well have possessed extremities as different from those of the Horse, as those animals which we, with O w e n , have learned to recog nize as Macrauchenia, or, in other words, may be the same animal."
Leaving, for a while, this question, I will merely now remark that, through Dr. L u n d 's discoveries of at least one kind of horse remarkably distinct from any existing species, and, I may add, any known European fossil Equine, all reasonable doubt as to that form or family of perissodactyle Ungulate having coexisted with Megatherium &c. in pliocene or postpliocene time, in South America, was set at rest.
Passing to the Equus aff. cdballo, L u n d , its discoverer, in reference to the association of its remains with those of Man, speculates as to " whether it may have been used by the inhabitants in those remote times as a domestic animal. I t may," he proceeds, " easily be supposed possible to solve this question by a simple examination of the remains of the animal; but it will in all cases require a comprehensive comparison of a large number of specimens, since one of the results of domestication is to enlarge the limits for the play of individual variation. Upon the small number of specimens I have had occasion to examine, which do not amount to more than three, naturally no conclusion in this respect can be founded; yet I must not omit to remark that in one of these specimens is observed a pathological phenomenon, namely, a deformity in the structure of one of the molar teeth. All three specimens, notwithstanding they were partly young animals, considerably exceeded in size full-grown specimens of the race of horses introduced by the Portuguese."-Op. tit. pp. 89-91. W ith respect to the malformation (' deformitet'), of the nature of which no account is given, I may refer to the case of a hollow tumour near the base of the crown, de scribed and figured in my * British Fossil Mammals, ' pp. 388, 389, figs. 146, 147 , as occurring in a permanent lower molar of an ' JEquus fossilis' from the blue clay at Cromer, an instance which, from the nature of the fossil and its association with the Proboscidia and other extinct mammals of that formation, exemplifies the liability to disease in the mammals of that (newer pliocene) period.
Returning to Dr. L u n d 's illustrations of the Equine fossils from the Brazilian caves, I may first remark that the one ( fig. 12 , Plate LX II.) discovered in the Sumidouro cave, in which human remains were found, in the points in which it differs from the existing Horse (Plate LV II. fig. 1 , p 4) in regard to the pattern of the grinding-surface, and in size and shape, corresponds with that tooth on which the species had been previously founded. No evidence whatever of the contemporaneity of the equine with the human remains in the Brazilian cave is adduced. A comparison of fig. 2 proceed to the evidence of extinct Equines, more nearly allied to these latter, from a locality in Central America.
I was favoured, through the intervention of R . T. C . M id d l e t o n , Esq., of the British Legation, Mexico, in the year 1866, by receiving from Don A n t o n io d e l C a s t il l o , Engineer of Mines, resident in Mexico, a series of specimens, casts, and photographs of objects of Natural History, including some fossil remains discovered by the liberal donor in newer Tertiary or Quaternary deposits in the valley of Mexico.
In this series were evidence of at least two species of consisting of portions of jaws with teeth, and detached teeth, found fossil associated with remains of Mastodon and Elephas and of an extinct Cervus. fig. 1 ) is a portion of the upper jaw with the right and left series of grinders, and a considerable part of the intervening bony palate. Each dental series includes, as in the rest of the Equine family, three molars and three premolars. The premolars exceed the true molars in size to a greater degree than in Equus asinus (Plate L V III. fig. 1 ): the true molars, m 1,2, 3, in Equus conversiden p 3, and the posterior lobe of p 2, while in E. asinus they equal 4, 3, and twothirds of p2 , in longitudinal extent of grinding-surface. The disproportion between this extent of the true molars and that of the premolars is still greater in E. conver sidens as compared with E. caballus (Plate L V II. fig. 1 ).
The last molar, m 3, fig. 1 , Plate L X I., is relatively smaller than in any old-world Equine. The first premolar, p 2, resembles in the minor production of the anterior lobe that tooth in Equus asinus, Equus caballus. The grinding-surface, however, retains, as in Equus aff. cab alio, Ld., and in E. curvidens, the general conformity of character of enamel-folding so remarkable in all the modern and in the European postpliocene Equine species hitherto described.
As compared with Equus caballus (Plate LV II. fig. 1 ), the dividing ridge (Plate LX I. fig. 1 , p 4, n) between the outer longitudinal channels ( /, / ') is narrower, and is not itself grooved along its summit; the dentinal lobes, , d, have less thickness or extent in the direction from the outer to the inner side of the tooth; the production, o, of the lobe d is narrower, and the corresponding production or appendage, m, of the lobe c is narrower or more compressed from the outer to the inner side of the grinder; it is consequently less prominent; but it is equally expanded both anteriorly and posteriorly to the connecting isthmus. The folding of the enamel of the islands h and is about as much as in Equus curvidens,Plate LXI. fig. 2 , and LVII. fig. 1 . But the most distinctive character of the upper grinders of Equus -versidens is their disposition in the jaw, denoted by the nomen triviale of the extinct Mexican H orse; and to the character of the curvature of the molar series of alveoli may be inferentially added a concomitant modification of the shape of the upper jaw itself, involving that of the lower one.
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The bony palate is less arched or concave from side to side in Equus conversidens than in any modern Equine.
Admeasurements of part of the upper jaw and teeth of , Plate LXI.
incites, lines.
The length of the molar series in a straight lin e . . . . . . . . From the teeth figured by R u t im e y e r * as the deciduous molars of the those of Equus conversidens differ in the greater degree of compression of the crown from without inwards, in the minor indication of the indent J, and simpler character of the fold g (marking off the postinternal lobule), in the less prominence and in the flattening of the ridge n (dividing the channels f f ) , and in the of the lobule m.
From the milk-molars of
Equus caballus (Plate LVII, fig. 3 , d3, d in the greater fore-and-aft extent and flattening of the external longitudinal ridge, n, in the minor relative breadth from without inwards, in the greater proportion of the part of the crown behind the lobule m, and in the more generally plicated disposition of the enamel. As compared with any of the smaller existing kinds of Equines (Plates L V III., LIX.), the antero-posterior diameter of the grinding-surface of the crown, especially in the premolars, is in excess; and in this character Equus tau also differs from Equus conversidens, as it does in the greater relative size, especially antero-posterior breadth, of the last molar, fig. 4 , m 3 : E. tau further differs in the greater flattening, from without inward, of the inner lobe, m, of most of the molars.
The lower molars of Equus tau (Plate LXI. fig. 5 , p 2, 3, 4) conform to their homotypes above, in their character of narrowness from without inw ard; the postero internal enamel-fold, g, describes more neatly or definitely than that in other Equines the figure of a short-stemmed capital letter T, which suggested the nomen triviale of the second extinct Mexican species.
The fossils representing both species were discovered by Don A n t o n io d e l C a stillo in the posttertiary deposits, above mentioned, of the Valley of Mexico. 
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versidens. I now proceed to the description of some fossil Equine upper molars which show a curvature exceeding as much that in curvidens (Plate LXII. fig. 16 ) as do the teeth in that species as compared with the upper molars of the Horse or Ass. The teeth of Equus arcidens (Plate LX II. figs. 3 & 7) compete in this respect with those of the extinct South-American pachyderm for which the term was devised to express that character; and it may be remarked that both Toxodon and Nesodon resemble Equus in the great length of the crown of the grinding-teeth before the development of any roots, if such occur at any age in Toxodon.
The following are the circumstances under which I became cognizant of the present remarkable extinct species of South-American Horse.
I received from Her Britannic Majesty's Minister at Monte Video a letter of the date of May 29th, 1867, referring to the discovery of some fossil mammalian remains and their transmission to the British Museum, in which the Hon. Mr. L ettsom writes, " Since that case was packed I have received four more teeth from the spot where the remains in Boxes 2 and 3 were met with, viz. the 4 Arroyo Gutierrez."' This ' Arroyo' is a brook falling into the 4 Arroyo Negro;' and the spot where the teeth and other fossils were found is ten leagues south of Paysandi, in the Republic of Monte Video.
The other fossils referred to are parts of a Megathere and Glyptodon. The 4 four teeth' subsequently received by Mr. pi. vii. of C a s t e l n a u 's ' Expedition dans les Parties centrales de l'Amerique du Sud,' &c., 4to, 1855. The four molars from the Arroyo Gutierrez (Plate L X II. figs. 1-8) show the same mineral characters and coloration as do the bones and teeth of the Glyptodon and Megatherioids from that locality, and beget a conviction of their being fossils of the same age.
The molars are from the right side of the upper jaw, and probably belonged to the same head. Two show attrition of the grinding-surface; and two, with the body of the tooth fully formed, had not cut the gum.
The larger of these unused grinders is probably 4 (I made a section of this tooth, which is figured in Plate L X II. fig. 4) ; the smaller is m 3 (ib. fig. 8 ). The larger of the worn teeth may be^> 3 (ib. figs. 1, 2, 3) , the smaller one is m 2 (ib. figs. 5, 6, 7).
There is strong analogical probability that, in the present as in other species of Equines, the premolars exceeded the true molars in size (as, according to the above detei ruina tions, they do) in the degree shown in figures 1, 4, 5, 8.
The proportional smallness of the m 3 (ib. fig. 8 ) resembles that in the similarly unworn tooth of the Zebra ( ' c u n t e , Plate LX., fig* 1, w 3) and Equus spclc&u (ib. Plate LX. fig. 4, m 3) . In all these the disparity is less marked when the tooth m 3 comes to be worn down to its thicker p a rt; it would then, in , exceed, in regard to relative size to the other teeth, the last molar in Equus conversidens (Plate LXI. fig. 1, m 3) .
Comparing the tooth which I regard as jp4 (Plate L X II. fig. 4 ) with that in the Equus fossilis from the Oreston Cavern (Cut, fig. 1 ), and comparing 3 of arcidens with p 3 of Equus plicidens (Cut, fig. 2 ), or comparing both teeth of E. arcidens with fig. 1 , p 3, p 4), th extemal groove f is deeper and more semicylindrical in E. arcidens; the dividing ridge, ib.
n, is narrower, more produced, not pinched in at the base as sometimes in E. nor grooved along the summit (Plate L X II. fig. 1 , p3 , n). The dens (Plate L X II. fig. 1, a, b) are narrower transversely, or from the outer to the inner side of the tooth, than in the Horse, and, from the more equal and regular curve of the v inner enamel-wall of the lobes, which is nearly parallel with the outer one, these lobes-are more definitely crescentic: the Ass's (Plate LVTII. fig. 1 ) and Zebra's molars (Plate LX.
4 G 2 fig. 1 ) rather more resemble, than do the Horse's (Plate LVII. fig. 1 ), the present fossils in this character. The islands of dentine and cement (Plate LX II. figs. 1,4 h i) in the worn teeth are relatively larger to the rest of the grinding-surface in Equus arcidem They are hounded toward the inner side of the tooth by a ridge of enamel more equably curved and more parallel with the outer ridge than in the common Horse or other oldworld species of Equus: this ridge, however, is occasionally subject to secondary plications, as shown in the section of the premolar, fig. 4 fig. 3,m) .
In both the worn molars of
Equus arcidens the peninsul inward and then curves backward, the enamel-wall very slightly expanding in the backward curve. The end of the entering peninsula of cement, 0, is more expanded as the projecting peninsula, m, is more contracted: in 2, fig. 5 , it is not encroached xipon by any enamel-fold from the lobe c; but it is so in the teeth p 3 and 4. The fore part of the peninsula m extends forward more or less in all other newer tertiary Equines, save E. neogams and E.principalis,as it does in all existing species (as at , P L X .), but less so in the Ass-and Zebra-groups, in which the process m is relatively smaller than in the Horse. Thus the more simple shape as well as smaller size of the process m in Plate LXII. figs. 1, 4, 5, 9, 10, is amongst the well-marked character istics of the upper molars of the group represented by Equus , E. , and E. principalis.
The entering fold, g, figs. 1, 4, 5, Plate LX II., which marks off an appe lobe d, is relatively deeper in Equus arcidens than in E. caballus; and the process, 0, of d is more distinct and more like a posterior serial repetition of the process in E. arcidens.
The lines of enamel, generally, on the grinding-surface of the upper molars of Equus arcidens, are less interrupted by folds and waves than in most , showing in this respect the opposite extreme to those in the extinct Ow.*, of European postpliocene beds. But the most conspicuous and readily appreciable character of the piesent teeth from the postpliocene (?) beds of Paysandi is the greater degree of lon gitudinal curvature of the entire tooth (Plate LX II. figs. 3, 7) , the molars retaining the generic Equine character in the length of the crown before it becomes divided into roots. Owing to the non-production of the fore part of the lobe m (figs. 1 ,4 & 5, Plate L X II.) the groove r (ib. ib.) is less marked, and appears on the inner concave surface ( fig. 2) rather than on the fore and flattened surface of the tooth as in E. caballus and E.
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widens ( fig. 16) .
The longitudinal groove, e, on the concave inner surface ( fig. 2) , at the entry enamel-fold ( fig. 1,  e) , is nearer the middle of that surface, as in Equus principalis, Ld., and is less near the posterior angle than in other Equines; and there is no groove answering to the middle of the inner surface of the process m, which process is there more or less indented in most other Equines. On the outer or convex surface (Plate L X II. fig. 6 ) the simplicity, narrowness, almost sharpness of the produced mid ridge, A, adds a differential character to the great longitudinal convexity of that surface in Equus arcidens. The posterior surface ( fig. 3 ) is slightly concave from within outwards, shows a feeble indication of the entry of the fold g, and, owing to the m external angle, a greater proportion of the posterior longitudinal channel, f , is visible, looking at the back part of the tooth, than in other Equines.
The upper molar tooth representing the Equus neogceus of L und (op. cit., IV . tab. xlix. fig. 3 ) indicates a species as much smaller than Equus arcidens as is the Ass than the Horse. It is determined by that acute and careful observer as being the fourth molar of the right upper jaw (Fjerde Kindtand i hoire Overkjseve, tom. cit. p. 9 3 ) ; it answers very nearly to the true molar which, in Equus a r c i , is represented in fig. 5 By reference to the copy of L und's figure in fig. 9 of this Plate, it appears that the lobe c extends, in E. n e o g c e u s , nearer to the antinternal angle, and communicates, through attrition, with the dentine of lobe d : the posterior surface of the tooth is, likewise, rela tively narrower, the lobule o smaller, and the entering fold g shallower. These differ ences, with that of size, and in the absence of any knowledge of the degree of general curvature of the entire molar, forbid a reference of Equus arcidens to E. neogceus.
The Equus p r i n c i p a l i s , Ld., is represented by an upper molar indicative of a horse of equal size with Equus arcidens. The fossil molar tooth from the older breccia of the Brazilian cavern, figured in tab. xlix. fig. i . tom. cit. (copied in fig. 10 , Plate L X II.), is determined by Lund to be the fifth molar of the right upper jaw, = m 2 (" Femte Kind tand i hoire Overkjaeve," p. 93). I t cannot be either the first, p 2, or the last, m 3, of the series; yet it differs more from the ordinary shape of the grinding-surface of the Equine molars, well preserved in E. and parallel in position, as in P a l c e o t h e r i u m ; the fold as in E. neogams, than in E.arcidens; the posterior ridge bounding the posterior outer longitudina channel, f , is not developed in E. principalis (at least in the representative molar of that species). The more important differences above defined are so well marked in this tooth as to lead to the inference that they would more or less characterize the whole upper molar series. Whether, or in what degree, the entire tooth was curved is not known.
I regret that I have no specimen of the lower molars of Equus arcidens. Dr. L und figures the grinding-surface of the second true molar, left side, under jaw, of his E. neo gams (tom. cit., IV. tab. xlix. fig. 5 , copied in fig. 14, Plate LXIL), which shows as marked and interesting a departure from the pattern of the grinding-surface of these teeth in other Equines as does the upper molar. The external mid cleft (i) is deep and simple; and the outer surface of the two divisions of the molar (a, $) are regularly convex and to a degree corresponding with the concavities of the same part in the answering divi sions of the upper molars, as shown in Plate LX II. fig. 9 , a t / , / . The entering folds (fig. 14, Jc, g ) at the inner side of the lower molar simply curve backward, do not expa terminally, and are wider at their beginning than in other Equines. There is barely a trace of the mid internal indent,/, fig. 4 , of the Equus fossilis,from the Oreston Cavern (Cut, fig. 4) , and in the figures of the Equine lower molars illustrative of the present Paper and its predecessor, and as in E. aff. cdballo (= E . curvidens 1, Plate L X II.
^ a fig. 15) of the type of such teeth in Palceotherium and Bhinoceros than they do in ordinary recent and fossil Equines.
In my ' Odontography ' I described and figured the molar series of the left ramus of a lower jaw, found fossil in the Pampas Deposits at Buenos Ayres, as being of a Macrauchenia, from the indications of the affinity of that genus to the perissodactyle section of Cu v i e r s Pachyderms which had been detailed in the first account of that singular genus *. The subsequent discoveries of M. B r avard of parts of Macrauchenia, including the entire skull and dentition, confirmed the accuracy of that determination of the lower molars and of the generic distinction of the extinct animal. I have given, in Plate L X II. fig. 13 , a view of the grinding-surface of the second true molar of the Macrauchenia in the British Museum, of the natural size ; the reduced figure in the ' Odontography ' may have suggested to Dr. L u n d the idea of its being the same animal as his Equus principalis (see above, p. 561). The degree of resemblance is, however, not greater than both figs. 13 & 14, Plate L X II. offer to the corresponding teeth of Paloeotherium* and P a l o p l o t h e r i u mf , at a similar degree of abrasion. In the upper molars of Macrauchenia we find an interesting transitional modification between the generic pattern of the grinding-surface of the American extmct Equmes (E.
neogceus, E. p r i n c i p a l i s , E. arcidens) and that in Nesodon. The outer surface of the crown is impressed by two wide and moderately deep longitudinal channels, more angular as in Palceotherium than rounded as in E quus;. a pair of depressions, answering to those marked ha nd i in Equus, appear to be shallower, are sooner blended together and obliterated. Three enamel-folds penetrate the inner side of the tooth, answering to those marked r, e, g in Equus, the middle one, e, also extending the furthest; but all these are shallower, save at their blind terminations, which consequently remain in the partially abraded crown as distinct islands of enamel including cement, and thus produce a characteristic resemblance to the dental pattern in Nesodon. The upper molars of Nesodon% differ from those of Macrauchenia in the crown being longer and transversely narrower; the outer longitudinal ridge is near the anterior border, not at the middle of that border; the inner border is penetrated by two enamel-folds, of which the anterior is bifurcate or three-branched; and the extremities of the folds, when insulated by wear, are nearer the outer border of the tooth.
The lower molars of Nesodon § differ from those of Macrauchenia in the crowns be longer and transversely narrow er; the outer longitudinal groove is nearer the anterior border; the anterior inner fold penetrates a plane behind the outer groove, advancing obliquely forward to meet it. Besides the posterior fold there is an island, which, if originally a part of that fold, is, in the worn tooth figured, separated from it. The canines are small and subequal to the other teeth in both genera, but are implanted by a divided fang in Macrauchenia. The lower incisors have an imbricate or slightly overlapping arrangement in Nesodon.
The upper molars of Macrauchenia, in the proportion of their fore-and-aft to their transverse diameters, are intermediate between Equus and Nesodon, but nearer the former. The high or backward position of the external nostrils in Macrauchenia is significant evidence of its affinity to
T o x o d o n; and it may be that Nesodon sh of this character than the fragment of skull on which the genus was founded led me to discern J|. . Howsoever this may prove to be, the additional evidence which has been obtained 
relative to both
Toxodon and Macrauchenia supports and further illustrates the their affinity indicated by the order in which their dentition is illustrated in my ' Odon tography' *.
In the present Paper I am enabled to adduce facts showing that the most ancient known indigenous Equines of the South-American continent presented modifications of the upper molars, and more especially of the lower molars, which supply an additional link in the connexion of the singular group of Mammals formed by Toxodon, and Macrauchenia with the Equines and the rest of the Perissodactyle order of Ungu lates.
Concurring with Dr. D e s c r ip t io n o f t h e P l a t e s.
PLATE LXI. 
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